The Arabic Diatessaron Project (henceforth ADP) is an international research project in Digital Humanities that aims to collect, digitalise and encode all known manuscripts of the Arabic Diatessaron (henceforth AD), a text that has been relatively neglected in scholarly research. 
Introduction
The Diatessaron is arguably the most important example of the Gospel harmony genre in Late Antiquity and the Middle Ages. Commonly attributed to Tatian (due to an early statement by Eusebius of Caesarea), who was originally a disciple of Justin Martyr (d. ca. 162/167 A.D.) , the original text of the Diatessaron is generally assumed to have been written between 160 and 175 A.D. (Marmardji 1935, p. vii-xi; Petersen 1994) . 
1. MS A, Vatican Arabo XIV

2. MS B, Vatican Borgianum Arabo 250
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In 1896, this manuscript was donated by its owner, prominent Catholic Copt Ḥalīm Dūs Ġālī, to the Museum Borgianum de Propaganda Fide in Rome. The manuscript contains the AD on fols. 96b, 97a-353 a, preceded by a long introduction to the Gospels by an anonymous author (fols. 1-95). It consists of 355 leaves: each page is about 9 inches x 6.25 (i.e., 22.5 x 16 cm) and has eleven lines of writing enclosed by gold, blue and red lines connected in the form of rectangles. The big round dots in the text are gold-coloured. The leather binding is claret-coloured and ornamented with golden dots. The MS is usually dated to the fourteenth century. Kahle, however, on the basis of the style of decoration, thought that it could not be older than the sixteenth century. It is most remarkable that the first two pages are written in exactly the same way as sūra 1 and the beginning of sūra 2 in certain MSS of the Koran. The MS is written elegantly in black nasḫī and resembles the scripture and style of certain sixteenth century Ottoman Koran codices. with the first two letters of their names, as in MS A. The manuscript to which the fragments belonged was connected through three manuscripts -copied from one another in Egypt -with a "very old" MS, written in the city of God (Antioch). The oldest of these three MSS, the one that had been copied directly from the "very old" MS, was written by Anbā Yūsāb Ibn al-Muḥabrik,
Bishop of Fuwwah (on the Rosetta Nile) in the first half of the thirteenth century. The three folia are written on tough paper, which resembles parchment; the ink is excellent; the title and the names of the Evangelists are presented in red; the pages measure 20 x 11 cm. We mention this manuscript here because it stands in evidence of the existence of a separate tradition, which is being transmitted in this text and likewise in MS A. The manuscript has been dated by BYU to the eighteenth century, and it appears that it is closely related to MS E.
8. MS Q, Coptic Orthodox
In his al-Fihris (The Catalogue), Paul Sbath (1938, p. I/23-24) mentions seven more manuscripts of the AD that he had seen but was not able to acquire. One MS remains unidentified, two are apparently the abovementioned MSS S and T or copies of them, whereas four manuscripts to enter the domain of myths and urban legends. The MSS from the al-Fihris may still be in the possession of the heirs of the aforementioned persons, or may have been sold to individual merchants, or perhaps, assuming a worst-case scenario, simply do not exist (any more).
The ADP
Although editions of the AD have been available for several decades, the discussion in section 2 above has shown their inadequacies and the difficulty of using them in effectively investigating the text and reconstructing its history.
Moreover, a remarkable tendency by editors-Ciasca (1888) and, even more so, Marmardji (1935)-to normalise the text and even to "correct" its presumed language errors makes it rather complex for the reader to reconstruct the original text.
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A desire to make the text as accessible as possible to the interested reader was one of the key motives behind the ADP. 18 We shared a common feeling that the Arabic translation is per se an interesting text, but not just from the perspective of reconstructing a hypothetical original Syriac text.
The general framework
The complexity of the transmission history of the text prompted an entirely different approach from that of existing editions. In particular, no effort was made to establish a lemma or textus receptus;
instead we took advantage of the possibility offered by digital encoding to make all variants on the same basis available to users.
This choice has a number of advantages from the point of view of both encoding and user experience. First, the marking of all the variants extant in the critical apparatus are placed on an equal footing (see 3.3 below) but do not impose any intrinsic ordering on the encoding of sources and further allows researchers to choose how to proceed according to practical and empirical issues (such as the availability of sources, the amount of editorial work anticipated and so on). As a fallout of this choice, preference can be given to availability over accuracy, e.g., encoding variants in manuscripts according to printed sources and later checking the accuracy of their representation, since editing single variants does not imply a full rewriting of the apparatus, as in the practice of producing an ordinary critical edition.
Another advantage from the point of view of editors derives from the elimination of the twostage process, according to which sources are first examined in order to determine the base text before the start of the actual editorial work; since the final encoding will be the same no matter which source is regarded as the "best one", researchers can start in any order they choose. This choice is also a time-saving element during the encoding phase: if for whatever reason the original selection of the base text proves wrong, no major adjustments are needed.
This is not just a theoretical issue; in the actual encoding process, we understood-contrary to most current learning-that the older, often disliked Ciasca edition (Ciasca 1888) was much better at recording variants and not necessarily worse at the representation of the base text than the often praised newer edition (Marmardji 1935) . In a traditional setting, a major reworking of the entire project would have been in order; in the ADP, we just kept encoding.
From the point of view of user experience, the lack of a "preferred reading" makes switching from one reading to another extremely simple: the user just selects a different reading or a set of different readings to compare, and the system performs a quick query that provides relevant information to the user (which normally the editors would have provided).
General encoding issues
The encoding of the AD strictly follows the guidelines of the TEI standard version P5 (The TEI Consortium 2014). Contrary to (some) current practice, we decided to encode texts and variants directly in TEI-compliant XML format, rather than using some intermediate, third-part format.
Several reasons were taken into consideration when making this choice: As a consequence, we let encoders use their preferred XML editor, with a preference for free editors (for both budget-oriented and philosophical reasons), in order to avoid tagging errors and to ensure compliance with the TEI standard. Consistence of encoded files was enforced through periodical validation against the TEI DTDs.
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Unicode was chosen from the very beginning as the sole reasonable option to encode native Arabic texts natively. While mixing TEI tags and Arabic text can sometimes decrease the readability of the encoding, experience has showed that using transliteration systems based on the Latin alphabet (such as Tim Buckwalter's system) is a very demanding task for encoders and produces much more errors. 
Encoding of the critical apparatus
The critical apparatus is being encoded by using only the apparatus (<app>) and reading (<rdg>) tags in-line, together with the reading group tag (<rdgGrp>) to categorise apparatus entries according to subvariation. According to the general editorial principles outlined above (3.1), the lemma (<lemma>) tag was entirely discarded, and as a consequence, all the apparatuses were recorded in-line with the text, rather than encoding it as an external apparatus linked to the text through a location reference.
As to the encoding of witnesses, the ADP adopted a rather innovative approach by drawing inspiration from Marmardji's idea of including the text of the Ciasca edition as an additional witness, marked as 'Ce' in the apparatus of Marmardji edition (Marmardji 1935, p. vi) . We marked variants in the text of the two editions by adding "e" to the initials of the editors' surnames-Ce for Ciasca edition and Me for Mamardji edition-while marking manuscripts with a starting sharp sign (e.g., "#A" for the Vatican Arabo manuscript, see 2.1, or "#B" for Vatican Borgianum, 2.2).
for a number of reasons. First, references to the AD text in the academic literature are to editions (mostly to the Marmardji edition), and failing to include them in a new digital edition would make cross-referencing exceedingly cumbersome.
Another good reason to include the two editions is linked to translations. The AD has been translated several times, in Latin (Ciasca 1888), English (Hamlyn Hill 1894; 1919; Hogg 1897; 1906) and German (Preuschen 1926 ) from the Ciasca edition, and in French (Marmardji 1935 ) by the editor Marmardji himself. While no translation can be regarded as perfect, they are the sole way to access the text for readers who do not know Arabic (and most scholars interested in the Diatessaron actually do not), and of course, even scholars who know Arabic often find it useful to know how others interpreted a text that is not always easy to read. Since the ADP aims to reach as many scholars as possible, the inclusion of existing translations is absolutely needed, and each translation, in order to be useful, must be linked to the text it actually translates.
The editorial work started by digitalising the Ciasca edition and then collecting variants in the Marmardji edition and in the manuscripts cited in the two critical apparatuses (A and B in both editions, and E only in Marmardji edition). Every time a variant is recorded, the reading of the five
witnesses (in the sense just stated) is marked, as far as it can be detected in the two printed editions.
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Fig. 1: Encoding of orthographic variants 23
In Fig. 1 we are able to see a sample of how a variant is reported. In this case (a quotation from Joh 1:1), all witnesses agree with the reading ‫ﺍا‬ ‫ﻟﺒﺪء‬ except for manuscript B, which has an orthographic variant ‫ﺍاﻟﺒﺪﻭو‬ . In agreement with the general principle that no reading is marked as a base text, all forms are marked as a reading, with the nonstandard orthography marked with an attribute "type" defined as "ortho" (for "orthographic"). These variants are usually marked in the critical apparatus by Ciasca only; Marmardji disregards them as unsubstantial. However, a good reason to include them is that they may reveal crucial phonetic phenomena that are central to the definition of Middle Arabic, the variety of substandard Medieval Arabic that surfaces often in written documents and that reflects specificities of local spoken varieties. Apart from a specific linguistic interest, this feature might help locate the origin of the copyist (Blau 1965; 2002) .
How subtle the distinction between orthographic and substantial variants can be is shown in Fig. 2 
below:
Fig. 2: A seemingly orthographic variant
In the sample in Fig. 2 , we are presented with a seemingly orthographic variant, discarded by
Marmardji and recorded in Ciasca apparatus only as ‫ﺍاﻟﻞ‬ ‫ﻩه‬ ; Allāh or "God" (lit. "the God" with an article) is written with a single "l" ‫ﺍا‬ ‫ﻟﻪﮫ‬ . In fact, this "error" (admittedly quite strange in a religious text) can be read as ilāh or "God" without an article and reveals itself as one of the most important
4.
The database and the website A theoretically preferable strategy to serve TEI-compliant, XML-encoded, critically edited texts to users is to produce (X)HTML files through content-selecting XSL transformation and formatting CSS directives. This workflow is very neat -if, as we actually did and as should happen in any case to match standardisation needs, XHTML is chosen for the final output, everything keeps being encoded in XML throughout the process-and can work very well for small projects, as in the digital edition of the Washington Manuscripts of the Epistles of Paul (Finney 2006 ).
However, we chose not to follow this workflow for several reasons. First, writing and managing XSL transformations is a notoriously cumbersome process, due to the declarative nature of XSL and the difficulty, notwithstanding the elegance of the project, of "talking about XML in XML". In fact, as soon as the encoding becomes too complex, writing correct transformations thereof and detecting errors becomes a nightmarish experience. The current available tools are as yet not able to configure the information in order to make the search experience more rewarding.
Second, and perhaps the most important point, is the performance in the current XSL rendering engines, which degrades ungracefully (and sharply) when applying XSL transformations to larger XML source files. The only choice to make a system based on the "natural workflow" working is to divide the source file into a series of fragments, which can undergo transformations with a relatively quick output.
However, this practice is not very sensitive. On the one hand, dividing a meaningful, unified TEI-compliant XML file in a number of fragments makes the whole enterprise somewhat botched.
After all, one big advantage of TEI is the possibility of taking a text and annotating it with any sort of meaningful structural information without altering the text itself; if the text is more or less artificially chunked, the utility of encoding it in TEI is called into question. 
The database
We preferred an alternative, more performing and only slightly less elegant solution instead:
automatically generating a MongoDB database that records all information in the XML source file.
MongoDB is a non-relational database that replaces the usual concept of the database record with the more flexible, especially text-oriented, concept of the document. 26 MongoDB documents are encoded internally in BSON, a binary version of the JSON encoding. JSON is the most important alternative to XML for encoding data in a human-readable (actually much more readable than XML), exchange-oriented form.
While some philosophical details in XML and JSON do differ, the two standards are close enough to allow automatic conversion tools to convert from one another in a perfectly acceptable way (Boyer, et al. 2011) , especially when-as happens in this case-only a one-way transformation (from XML to JSON) is needed, and the databases is used only in queries (i.e., it is read only and never edited).
Here is how the revised workflow works: every time a new version of the XML source is released, it is automatically transformed into the JSON format, and the MongoDB database is then updated. User queries continue to read the MongoDB database seamlessly, without any change to the user interface.
The website
The public interface to the ADP is hosted at the domain diatessaron.org. When the project expands to versions of the text in other languages, the contents will be moved to the subdomain arabic.diatessaron.org (which now exactly mirrors the contents of the diatessaron.org). A screenshot of the website's welcome page is reproduced in Fig. 3 .
Fig. 3: Screenshot of the welcome page of diatessaron.org
Access to the website is open and free of charge to researchers, upon filling out a registration form.
We are currently ensuring that the website has facilities to allow users to provide their feedback for the project managers so that such users' comments can be used to improve access and correct any typos and other errors.
We are currently evaluating the pros and cons of adding a User Wiki as a forum to discuss any issues regarding the electronic edition and to provide forms of cooperative editing. As is well known, cooperative editing in scholarly projects raises a number of issues (quality of contributions, clashes among different theoretical and philosophical points of view and so on), which must be accurately weighted before starting a true Wiki-style collaborative platform.
The website-managed primarily by Giuliano Lancioni-is designed to be mobile-first, so that it can be visualised reasonably well on tablets and even smartphones via automatic resizing and rearranging of visual elements. This design choice, based upon the adoption of the Bootstrap library, 27 addresses the growing diversity in access strategies to information. Lemmatisation is a crucial aspect of the ADP; without assigning words to lemmas, search would be severely limited, since only substrings of actual word forms would be returned. Since
Arabic has a complex morphology characterised by discontinuous constituents, such a limitation would amount to missing many reasonable results.
In this regard, lemmatising Arabic texts involves two distinct aspects, on both the theoretical and the empirical side. The main theoretical issue is linked to the difficulty to define lemmas, since there has been a significant degree of disagreement between different dictionaries, both Arabic and
Western, in what constitutes a lemma (an issue intertwined with the status of the root in Arabic).
On the empirical side, there is actually no truly working lemmatiser for Classical Arabic texts.
The most used Arabic lemmatiser is based upon Tim Buckwalter's morphological analyser, AraMorph, which has many shortcomings even for the Modern Standard Arabic texts, is tailored for and is plainly inadequate for Classical Arabic (Buckwalter 2002). 28 In order to overcome these difficulties, our research team is working on two different perspectives: the definition of lexical entries and the design of a new lemmatiser.
As to lexical entries, our aim is to detect the optimal solution to enhance search results, rather than to meet some theoretical lexicographical standard. Such an optimal solution is supposed to maximise relevant results while taking into account the specificities of the AD text.
Since the Diatessaron, as a Gospel harmony, is chiefly a compilation of excerpts from the 
Notes
1 This paper is the result of joint work. However, the authorship can be attributed as follows: 2 and 5 have been written by Joosse; 1, 3 and 4 by Lancioni.
2 There is de facto no communis opinion on the issue of the original language of the Diatessaron. Petersen (1994) opted for a Syriac original, whereas Baarda (2012) pleaded for a Greek original, which in our view is correct. Later on, Syriac translations were produced on the basis of the Greek original. Unfortunately, the Greek and/or Syriac texts of AD have not been preserved for posterity.
plus.org). 21 An additional benefit deriving from the adoption of Unicode encoding is the possibility of encoding ambiguous, dotless letters in manuscripts. In this respect, Unicode characters ‫(ٮ‬U+066E, ARABIC LETTER DOTLESS BEH) and ‫(ٯ‬U+066F ARABIC LETTER DOTLESS QAF), are particularly useful-other dotless letters do exist in ordinary Arabic script, although ambiguity between a properly dotless letter, such as ‫,ﺭر‬ and a dotless version of a dotted letter, such as ‫ﺭر‬ for ‫,ﺯز‬ may arise. Fig. 1 and Fig. 2 . 24 Giuliano Lancioni thanks Sara Schulthess for pointing him to Kachouh's article. 25 While in most cases, variant readings are labeled with either the "substantive" or the "orthographical" type, mixed types are possible, in cases where an orthographical variant gives rise to a change in meaning. According to XML attribute syntax, in this case the "type" attribute would have the spaceseparated value "subst ortho". Of course, the substantive vs orthographical opposition, while quite clear in the prototypical case, is somewhat blurred sometimes and a decision must be taken by weighing competing reasons for different encodings. In the case of the ‫ﻟﻪﮫ‬ ‫ﺍا‬ ‫ﷲ/‬ variant, we decided to consider it as an orthographical one after all, since the possible substantive consequences of the variant reading, on a theological or other plane, are not very clear in literature. 26 The MongoDB 3.0 Manual, http://docs.mongodb.org/manual/.
27 http://getbootstrap.com/. 28 The same applies to more powerful analytical tools, such as MADAMIRA (Pasha, et al. 2014) , which are tailored to MSA newspapers and informal texts and perform poorly on Classical Arabic texts, especially when linguistically marginal features, such as those found in the Arabic Diatessaron, are involved. 29 The Diatessaron is not only a compilation of excerpts from the Canonical Gospels; there are also nonCanonical or extra-Canonical elements in AD, as well as variant readings unique to AD. On the issue of non-canonical material in AD, see Petersen (2012 
